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Effect of CP-2 Extracted from Coptis and Croton tiglium L. on the
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SUMMARY

We investigated the effects of CP-2 extracted from the mixture of Coptis and Croton tiglium L,

which showed very high cytotoxic effect to the various tumor cells, on the growth and

steroidenesis of primary and transformed cell lines PA-GS6 and PO-GRS1 by cotransfection with
SV40 and Ha-ras oncogenes. CP-2 inhibited the growth of PA-GS6 and PO-GRS] in a dose de-

pendent manner when the growth of them was measured by cell number and by protein content,

while CP-2 did not affect the growth of primary granulosa cells. Productions of progesterone of

primary and transformed granulosa cells were stimulated by forskolin, but this stimulatory effect

was blocked by treatment of CP-2. Clinical application of CP-2 as a new anti-cancer drug and

utilization of transformed granulosa cells as a model system for the screening of anti-cancer drug

were also discussed.
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1. Primary granulosa cells

2598 v]Ad<: female ratol] PMSG(15IU) & F
AL} 269€ n]Ad< female ratoll diethylsti-
besterol(1.5mg /rat /day) & 3zt FA3 & cer-
vical dislocation®l] &8 =Aslgion U4AE A&
ata] 10mM EDTA$} 0.5M sucrose-8-24o) wjj gkt
Z. 27 gage FAMMEE ¥ E A8 granulosa cells
< 343819}, Cell culture Nunc Culture dish
Fetal Calf Serum(FCS) & 3
Abg-sted 37T, 5%

(100mm)ell X 5%
3t DMEM /F12(1:1) ®i#IE
CO, ZA3IA A8k

2. Cell lines

Transformed cell line¢! PA-GS6¢} PO-GRS 1
& Israel Weizmann Institute of Science®] Prof.
Amsterdam .2 ¥ 7152 Z1& AMEstTh

3. Cell culture

Penicillin(100U /ml), streptomycin(100 xg /
ml) 2 5% FCSE ¥¥3s+ DMEM /F12 me-
dium(1:1) & vk ARE-3}32 biochemical assays
Z YaME AE2 $EE 5.0Xx10522 3ted Nunc
petri dishes(35mm)ell FZ3s}3L insulin(2g /ml),

hydrocortisone{40ug /ml), transferrin(5pg /ml),
fibronectin(1.5 g /ml) & X33l= serum free
medium(DMEM /F12)& A}&&te] wjkstact.

4. Phase contrast microscopy

ujokEl A E(PA-GS6, PO-GRS1)oll & o4& A
2] 3taL 4827 & 2.5% glutaraldehyde”} & PBS
of mAAA 400ufe] wiEE AR HAcH Zeiss
Photomicroscope 1II).

5. Progesterone &4}

ok & @3l 48412 wiFEt ¥ radioimmuno-
assay(RIA)Z progesterone® %4& =A3Ath
(Amsterdam %, 1989: Kohen &, 1975).
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1. Microscopy

PA-GS69 PO-GRS1ol| CP-2 (508 /ml, 204
g/m)E Hsln 48A17t F o273 vzttt
PO-GRS1& preovulatory follicles®] granulosa
cells® SV40¢} Ha-ras oncogene® ¥ cotrans-
fectionA] 7] cell line2 24 Fig. 19] (1)ollA Bl
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Fig. 1. Phase contrast micrograph of cotrans-

fected rat granulosa cells from
preantral follicles (PA-GS6) with(B, C)
and without (A) treatment of extracted
from the mixture of Coptis and Croton
tiglium L. A, control : without treat-
ment. B, with extract(5.g/ml) and C
with(20 ;2/ml)

Fig. 2. Phase contrast micrograph of cotrans-

fected rat granulosa cells from
preantral follicles (PO-GRS1) without
(A) and with (B, C) treatment of ex-
tract. A, control : without treatment. B,
with extract(5 .g/ml) and C, with ex-
tract(20 .2 /ml)



Hie} o] MEES A HolA Wolglg olfw
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Fig. 20l viept wiel go] PA-GS6+= preantral
follicles®] granulosa cells& SV40 DNAZ trans-
fectionA]7] cell line2. & HEg Heh g shy 27
£0)#| 11 plastic culture disholl ¥eha] 8 2HEof g}
A uk(Fig. 2¢] 1), 2 <& He)std Ax7) o] 4
ZE Alolo] Aol wolAe Al ol e
)5 ZojEom (Fig. 29] 2), druge] webAH
(20 ug /ml) A3E2] debristt w7 flok(Fig. 29 3).
PA-GS67} PO-GRS1e) vl&) kel tigh zh4=7do]
H # 3o welc}
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CP-29 & 9ulsled (5 g /ml, 20 g /ml) pri-
mary granulosa cell¥} Po-GRS1, PA-GS6oll 37}
Bl B H7PEE R0 E shod 48A17F WUkl §
Az o] =9} chalA o] okS =% (Bradford, 1976) s}
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Fig. 4. Effect of CP-2 extracted from the
mixure of Croten tiglium L. and Coptis
on the growth of primary granuiosa
cells. Growth of cells were measured by
cells number and by protein content in
cells using the Bradford method.
(Bradford 1976).
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Fig. 3. Effect of CP-2 extracted from the mixture of Croton tiglium L. and Coptis on the growth of
cotransfected rat granulosa cells from preantral follicles(PA-GS-6) and preovulatory
follicles(PO-GRS1). Growth of cells were measured by cells number (A) and by protein con-
tent (B) in cells using the Bradford method(Bradford, 1976). Data are means of triplicate
cultures (35 mm, Nunc culture plate). Cells were cultured with (5 ;,g/ml and 20 .&/ml) and

without CP-2.
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Fig. 5. Effect of CP-2 extracted from the mix-
ture of Croton tiglium L. and Coptis on
progesterone and 20a-OH-progesterone
production of primary granulosa cells.
Cell seeding conc. was 5x10° cells (35
mm, Nunc culture plate), biochemical as-
say was performed after 48 hr.

one®] 7% 7 100Ml, progesterone®] 7-%-oll=
oF 140819] F71e vebd Wb, 2 oA Hrbell A
1= progesterone®| 74907 5 g /ml H7HA] 1,54,
20 pg /ml H7HA] 3,18 Ame] 37HE HAS ¥ 20a
-OH -progesteronesi M= 784S YehRA] 9%t
th. o]} & YL PA-GSEoll M= 7|2 u]sz3tA
LIERSECE,

B okA|7} primary granulosa cell@] progester-
one Aol vlxE J32 Fig. 5o Uehd uio} 2
o] B oXAlE 20 g /ml 73S Wl 5ug /ml BV}
Bt} Azke] =dol wlel ©5)8 progesterone A3

Table 1. Effect of CP-2 extracted from the mixture of Croton tiglium L. and Coptis on progester-
one and 20a-OH-progesterone production of transformed cell lines. Cell seeding conc. was
5x10° cells (35 mm, Nunc culture plate), biochemical assay was performed after 48 hrs.

Cell lines Treatments Progesterone 20a-OH-prog.
(ng /ml) (ng /ml)

PO-GRS1 Control 0.393 0.625
CP-2 5ug/ml 0.380 0.915
CP-2 20pg/ml 0.420 0.613
Forskolin 56.90 62.90

PA-GS6 Control 0.521 0.713
CP-2 5pug/ml 0.694 0.736
CP-2 20pg/ml 0.712 0.734
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steroidogenesisell<= =LA AL vx|x] o}, 1
2L} g7 Fml 2@ AREE forskolinell 93 pro-
71 A7 2 AE Frksie Ade
YA ZErhE Holth(Fig. 6). ol &2 ok7}
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Fig. 6. Effect of CP-2 extracted from the mix-
ture of Croton tiglium L. and Coptis on
progesterone and 20a-OH-progesterone
production of primary granulosa cells.
Cell seeding conc. was 5x10° cells (35
mm, Nunc culture plate), biochemical as-
say was performed after 48 hr.

N3 &

& A¥e AME-H transformed cells® humanol]
A 7bE BE A5 £33 oncogenes 2| &uko)
ras oncogene® SV40 DNAZ o] 83l ¥ Al7] 2
L824 ras proteins& X-FEEoA cellular pro-
liferation?} terminal differentiationo] Zsl= A
o2 ded Ack(Dotto 5, 1985: Guerrero =,
1986).

Granulosa cells2] progesterone34d-& gonado-
tropic hormone®] z}=ofl ola x| o] 3}y 9)

th 352 cAMP-dependent pathwayol] 2|s 23}
%32 (Hsueh &, 1984: Amsterdams} Rotmensch,
1987), th& d¥E cAMPeolE AHgle] inositol
triphosphate®} cytosolic free Caztoll 2|3) &=
= AoR el Ak (Davis 5, 1987).

Primary granulosa cellsel412] steroidogenesis
= cAMPe] o3 dofubs oz BIE u glx
(Knecht %, 1981),
cAMP7} progesterone® 20a-OH-progesterone
BAE e o2 HHHI(Suhet Amster-
dam, 1990).

Table 13 Fig. 6ol vhebdh whe} o] 2 ok}
transformed cell#} primary cell&3] o]=g]
steroidogenesis®l = o8 4 &S JERA] ko)

welr B ok 7} adenylate cyclase?] &4-2 A
ez cAMP ks A5lA)7) a2 o] dzla A
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Aoz oAt 2 forskoling A7MRE A
adenylate cyclaseE #=3lae] cAMP A28 Z7)
A1 progesterone F7HHd-S Uehle g3} 2
HAE HNE o HolX) gv AL W¢ Trre
Aldeld),
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ozZH op7|EE F4to]l okt forskoling] antag-
onist H&-& sk Aol A ol shaEof U] o
wolet Ak gt et o] el i 18-S F o
TAH R 7HE] Hd 2 dAE TS o)
cAMP?2| ¢ ¥alw ZAlsjobAxTt 2 ok e] A
4o me 715RAE @7 F3sop & Aol

B AFolA ASE SRl e E3EEEo
PO-GRSIo|\} PA-GS69} @& transformed cells
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A7} 2t GAEFN e AXEHET W22 Ho
2 Atsd,

oAy Tl AdRo] obd nl B o8 A EA
ol gt V1HG =Evle 24 AHE dolx
£ kA el SV40r} ras oncogene®] BH-& % & 51
< A&7F 7] W7 veEhs @4 shede &
3] Arta AYzhe,
oY E 2 Ao AHE FEEE o JolA B oF
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